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CHAPTER I
INTRODUCTION
There i s  l i t t l e  disagreement concerning th e  need fo r  e a r ly  
i d e n t i f i c a t i o n  o f hearing  lo ss  in  in f a n ts .  G lorig  (1965) s t a t e s  
t h a t  hea r in g  impairment should be d e tec ted  befo re  s ix  months o f  
age "so t h a t  medical o r  educa tiona l therapy  can be i n i t i a t e d . "  Davis 
(1965) rep o rted  th a t  most o f  the  p a r t i c ip a n ts  in  a conference on 
hearing  conservation  agreed th a t  the  f i r s t  year i s  probably c r i t i c a l  
in  determ ining the  speech and language development, bu t t h a t  " th e re  
i s  no c le a r  evidence th a t  a delay o f  s ix  months i s  c r i t i c a l  from the 
p o in t  o f  view o f  development o f  language."  In g en e ra l ,  most educators  
and a u d io lo g is ts  emphasize the  importance o f  i n i t i a t i n g  h a b i l i t a t i v e  
procedures as e a r ly  as p o s s ib le  in  o rder  to  develop r e s id u a l  hearing  
and maximize normal s o c ia l ,  speech, and language development (Pollack  
and Downs 1965). This n e c e s s i t a te s  an e f f e c t iv e  sc reen ing  program 
aimed a t  s e le c t in g  those  in fa n ts  with probable  h ea r in g  impairments, 
to  be adm inistered  w ith in  the  f i r s t  few weeks o f  the  i n f a n t ’s l i f e .
The Problem and Purpose 
Downs (1967) f e l t  t h a t  the  most lo g ic a l  approach fo r  e a r ly  
i d e n t i f i c a t i o n  o f  h ea r in g  lo ss  would be mass screen ing  o f  in fa n ts  in  
the  h o s p i ta l  n u rse ry ,  s in ce  a t  t h i s  time th e re  i s  a la rge  number o f  
in f a n ts ,  c e n t r a l ly  lo ca ted  among p ro fe s s io n a l  persons who could
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e f f i c i e n t l y  adm in is te r  the p roper  t e s t i n g  procedures. Her program 
(Downs and S t e r r i t t ,  1967) was in s t ig a te d  in  Denver, Colorado, 
employing ex tens ive  ro u tin e  screen ing  o f  newborns. Ten thousand 
in fa n ts  were screened and 150 o f  these  were suspected  o f  having 
hearing  impairments. F u r ther  aud io lo g ica l  ev a lu a tio n  o f  th ese  150 
in fa n ts  "revealed  4 with ' t r u e  hearing  i m p a i r m e n t s 3 o f  whom 
were in  the  " a t  r i s k "  ca tegory .^
In 1970 Downs compiled da ta  from programs p re se n t ly  underway 
in  t h i s  country and Canada to  id e n t i fy  hearing  lo ss  in  newborn in f a n ts .
Of the  61,530 screened in f a n t s ,  31 were rep o r ted  to  have confirmed 
hea r in g  impairments, an incidence o f  1:1985.
Other than th ese  above mentioned d a ta ,  th e re  appears to  be a 
p a u c ity  o f  programs i n i t i a t e d  s p e c i f i c a l ly  fo r  e a r ly  i d e n t i f i c a t i o n  
o f  these  hearing-im paired  i n f a n ts .  However, when th e re  has been 
wide s c a le  screen ing  o f  newborns, i t  seems th e re  has been much time 
and e f f o r t  expended, r e s u l t in g  in  a r e l a t i v e l y  small number o f 
p o s i t iv e  i d e n t i f i c a t io n s  (Downs, 1970, Altman and Shenhav, 1971).
G oldstein  (1971) has reviewed the  Downs and S t e r r i t t  program 
and accounted fo r  the  high number of f a l s e  p o s i t iv e s  by p o ss ib le  
"conservatism " on the p a r t  o f  the  examiners. In fan ts  having normal 
hea r in g  were m istakenly  included in  the  "hearing-im paired"  category  
because (1) the  response c r i t e r i a  were ambiguous and (2) p o s s ib le
*The p a r t i c u l a r  family and /or medical h i s to r y  o r p re -  and p e r in a ta l  
cond it ions  would lead  one to  expect a h ig h er  than normal p ro b a b i l i ty  
t h a t  these  c h ild re n  would have h ea r in g  impairments. Throughout the  
remainder o f  t h i s  s tudy , the  phrase  "a t  r i s k "  s h a l l  convey t h i s  meaning.
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h a b i tu a t io n  to  the  r e p e t i t i v e  t e s t  tone r e s u l te d  in  a f a i lu r e  to
respond. A dditional inadequacies in  Downs' and S t e r r i t t ' s  procedure
as d iscussed  by G oldste in  are  (1) t h a t  the  90 dB 3000 Hz tone may
cause a response in  in fa n ts  w ith severe  lo sses  who r e c r u i t ,  (2) a
tone o f  90 dB may s t i l l  r e s u l t  in  a p o s i t iv e  response in  ch ild ren
with mild to  moderate lo s s e s ,  (3) a c h i ld  w ith a u n i l a t e r a l  lo ss  w i l l
s t i l l  respond and (4) degenera tive  hea r in g  lo sses  a re  no t d e tec ted ,
s in ce  c h i ld re n  with such lo sses  o f te n  respond normally to  sound w ith in
the  f i r s t  few weeks, a re  consequently  thought to  have normal h ea r in g ,
and are  no t followed up.
The i d e n t i f i c a t i o n  o f  fou r  hearing-im paired  in fa n ts  in  Downs'
s tudy , th re e  o f  whom were a t  r i s k  i s  in d ic a t iv e  t h a t  u t i l i z i n g  an a t
r i s k  check l i s t  may be a p roduc tive  means o f  i n i t i a l l y  s e le c t in g  these
in fa n ts  with probable  hearing  impairments (Black a t .  al_., 1971).
Bordley and Hardy (1972) a lso  s t a t e :
. . . t h e r e  i s  a considerab ly  h ig h er  in s ta n c e  o f  hea r in g  
impairment in  the  o f fsp r in g  o f  h ig h - r i s k  popu la tio n ; 
th e re fo re  we recommend the  development o f  h ig h - r i s k  
r e g i s t r i e s . . . .where such o f fsp r in g  could be flagged 
fo r  s p e c ia l  o b se rv a tio n , (p. 353)^
Black and co lleagues  (1971) have compiled a "High Risk Check 
L is t"  a t  the  U n iv ers i ty  o f  Colorado Medical Center fo r  i d e n t i f i c a ­
t io n  o f  in fa n ts  w ith  hearing  impairments. This check l i s t ,  however, 
having been designed a t  and fo r  use in  a h ig h ly  s p e c ia l iz e d ,  m edically - 
o r ie n te d  t r a in in g  c e n te r  was no t thought p r a c t i c a l  fo r  u t i l i z a t i o n  in
% igh  r i s k  and a t  r i s k  are  used in te rchangeab ly  in  c u rren t  l i t e r ­
a tu re ,  the l a t t e r  being  the accepted terminology in  B r i ta in ,  where such 
programs have a lso  been developing.
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the  more t r a d i t i o n a l  sm a lle r  community environments, such as Missoula 
and Western Montana; i t  was f e l t  the  p ro fe s s io n a l  resources  o f  the 
community were too fragmented and functioned in  a le s s  s p e c ia l iz e d  
and in te g ra te d  capac ity  than t h i s  check l i s t  re q u ire d .  Because o f  the 
problems in h e ren t  in  newborn screen ing  and in  u t i l i z a t i o n  o f  the  only 
a v a i la b le  a t  r i s k  check l i s t ,  and because o f  the tremendous need to  
attem pt e a r ly  i d e n t i f i c a t i o n  o f  ch ild re n  with hearing  impairments, the 
au thor  i n i t i a t e d  an experiment to :
(1) modify the  High Risk Check L is t  compiled a t  the  
U n ive rs ity  o f  Colorado Medical Center by Black 
and co lleagues
(2) employ the  modified check l i s t  on an experim ental 
b a s is  in  the  c i t y  o f  M issoula, Montana, to  i n i t i a l l y  
id e n t i fy  p o s s ib le  hearing-im paired  in fa n ts  in  the 
h o s p i ta l  n u rse r ie s
(3) i n s t i t u t e  ro u tin e  audiom etric  follow-up fo r  these  
p o s s ib le  hearing -im paired  in fa n ts
(4) i n i t i a t e  a program o f  education  fo r  physic ians  and 
h o s p i ta l  personnel concerning the  need fo r  e a r ly  
i d e n t i f i c a t i o n  o f  hea r in g  impairments and t h e i r  
concomitant handicaps and
(5) o u t l in e  procedures fo r  long-range co n tin u a tio n  and 
ev a lu a tio n  o f  the  program o f  hearing  loss  i d e n t i f i c a t i o n  
and medical and r e h a b i l i t a t i v e  r e f e r r a l  in  the  c i t y  o f  
Missoula.
CHAPTER I I
EXPERIMENTAL PROCEDURE
A two and o n e -h a lf  month experimental program has been developed 
and i n i t i a t e d  co o p era t iv e ly  between S t.  P a t r ic k  and Missoula Community 
H o sp i ta ls ,  the  c i t y  and county physic ians  p r a c t ic in g  in  in fa n t  and 
c h i ld  care and the  Department o f  Speech Pathology and Audiology a t  
the  U n iv e rs ity  o f  Montana to  Determine the  f e a s i b i l i t y  o f  u t i l i z i n g  
an a t  r i s k  r e g i s t e r  as a means o f  screen ing  and id e n t i fy in g  h ea r in g -  
impaired in f a n t s .  This experim ental procedure w i l l  be reviewed in  
approximately s ix  months w ith  the  p e d ia t r ic ia n s  to  determ ine i f  any 
s ig n i f i c a n t  changes in  procedures should be made. The study as 
d escribed  in  t h i s  w r i t in g  served as the  i n i t i a l  phase o f  a con tinu ing  
i d e n t i f i c a t i o n  program to  be reviewed a t  the  end o f  one y ea r .  At 
t h a t  tim e, i t  i s  hoped th a t  i t s  success w i l l  m erit  the  approval o f  
a f iv e -y e a r  lo n g i tu d in a l  s tudy to  determine the  long-range e f f e c t i v e ­
ness o f  t h i s  k ind o f  e a r ly  i d e n t i f i c a t i o n  o f  hearing-im paired  in fa n ts  
and young c h i ld re n .  The au th o r  conducted se v e ra l  meetings w ith  a 
committee composed o f  a p e d ia t r i c i a n ,  a speech p a th o lo g is t ,  two au d io l-  
o g is t s  and a c l i n i c a l  p sy ch o lo g is t  to :  (1) develop a m odified a t  r i s k
check l i s t  which can be used as a sc reen ing  device in  a ru ra l-u rb a n  
a rea  such as t h a t  served  by the  h e a l th  p ro fe s s io n a ls  o f  the  c i t y  o f  
M issoula, (2) to  o u t l in e  the  procedures to  be followed in  the a d m in is t r ­
a t io n  o f  the check l i s t ,  and (3) to  o u t l in e  procedures to  be used in  
i d e n t i f i c a t i o n  and follow-up o f  the  a t  r i s k  in f a n t s .
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Development o f  the Modified At Risk Check L is t
The check l i s t  compiled by Black and co lleagues a t  Denver 
c o n s is ts  o f  numerous e n t i t i e s  which, through c l i n i c a l  o b se rv a tio n , 
have been shown to  be concomitant with hearing  lo s s ,  i f  only oc­
c a s io n a l ly :
I .  Overt (genetic)
I I .  Occult (genetic)
Abnormalities t h a t  can be id e n t i f i e d  
o r suggested only by:
(1) sp e c ia l  physica l examination
(2) family h is to ry
I I I .  Congenital acquired  deafness o f p r e n a ta l ,
p e r in a t a l ,  o r  neonata l o r ig in .  (p. 31)
Downs (1970) rep o rted  th a t  f a i lu r e s  o f  a t  r i s k  programs in  the 
p a s t  can f req u en tly  be a t t r i b u t e d  to  the f a c t  t h a t  too much time i s  
req u ired  o f  the  physic ian  in  acquiring  and record ing  the  necessary  
inform ation on each in f a n t ;  th e re fo re  the  au thor f e l t  i t  im perative 
to  keep the  time con tr ib u ted  by the i n f a n t ' s  phys ic ian  a t  a minimum.
An a d d i t io n a l  co n s id e ra t io n  was to  insu re  th a t  the l i s t  remain as 
comprehensive as p o ss ib le  w ithout overburdening any in d iv id u a l  
involved in  the d a ta  ga ther ing . I t  has th e re fo re  been decided 
with advisory committee approval th a t  the check l i s t  be d iv ided  in to  
th re e  se c t io n s  (see Appendix A): the f i r s t  to  be completed by the
o b s te t r i c  nurse while the newborn i s  in  the nu rse ry ,  the  second s e c ­
t io n  to  be completed by the  mother during her  postpartum h o s p i ta l  
\
s ta y ,  the  t h i r d  s e c t io n  (the r e s p o n s ib i l i ty  o f  the  i n f a n t ' s  physic ian) 
to  be completed id e a l ly  a t  the time o f the  i n f a n t ' s  f i r s t  phys ica l 
exam ination, approximately s ix  weeks. As t h i s  a t  r i s k  r e g i s t e r  has 
been developed, the  i n f a n t ' s  phys ic ian  has th ree  months from the  
c h i l d 's  b i r t h  date  to  ga th e r  the data  th a t  he co n tr ib u te s  on each
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in f a n t ,  although i t  i s  a n t ic ip a te d  th a t  h i s  c o n tr ib u t io n  w i l l  be 
made a t  the f i r s t  o f f i c e  examination and by the  time the in fa n t  i s  
approximately s ix  weeks o f  age.
The b a s ic  c a teg o r ie s  o f  the  Colorado High Risk Check L is t  as 
suggested by Black q t .  al_. ( l i s t e d  above) have been r e ta in e d ,  bu t the 
general consensus was t h a t  the  s p e c i f i c  su bd iv is ions  o f  each category  
o u t l in e d  in  the  check l i s t  be om itted , as t h e i r  in c lu s io n  lengthened 
th e  l i s t  and did  no t s ig n i f i c a n t l y  c o n tr ib u te  medical inform ation  
use fu l  in  ca te g o r iz in g  the  in f a n t .  Another d ev ia t io n  from the  o r ig in a l  
l i s t  involved in c o rp o ra t in g  some o f  the  le s s  m e d ica l ly -o r ien ted  
q u e s t io n s ,  which were more r e l a t e d  to  f a m i l ia l  h i s to r y ,  in to  the  
m other's  s e c t io n .  This was done p r im a r i ly  to  reduce the  time req u ired  
by the  nurse  in  f i l l i n g  out h e r  s e c t io n  o f  the  l i s t .  While the  b a s ic  
concept o f  B lack 's  High Risk Check L is t  has been r e ta in e d ,  the  informa­
t io n  w i l l  be gathered  from th re e  sources in s te a d  o f  ju s t  from the 
p h y s ic ia n s ,  each s e c t io n  has been developed to  a leng th  deemed 
accep tab le  to  the in d iv id u a l  c o n tr ib u t in g  the  in fo rm ation , and each 
s e c t io n  has been v igo rous ly  screened to  r e t a in  ques tions  most 
p e r t in in e n t  to  the  immediate purposes o f  th e  s tudy .
As the  check l i s t s  a re  compiled on each i n f a n t ,  they are  being 
reviewed independently  by the  i n f a n t ' s  p h y s ic ian  and an a u d io lo g is t  
in  terms o f  a t  r i s k  in d ic a t io n s  fo r  hea r in g  lo s s .  A ll a t  r i s k  in fa n ts  
a re  to  re ce iv e  au d io lo g ica l  assessm ent, in c lu d in g  long-term  follow-up 
u n t i l  hea r in g  a c u i ty  i s  considered  to  have been v a l id ly  eva lua ted . 
A ppropriate h a b i l i t a t i v e  measures in c lu d in g  p a ren t  counseling  w i l l  
follow.
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R efe rra l  Procedures
The f i r s t  two se c t io n s  o f  the  check l i s t s  compiled on each in fa n t  
are gathered by the  au tho r  a t  the  re sp e c t iv e  h o s p i t a l s ,  and are  reviewed 
by an a u d io lo g is t  a t  the  Speech and Hearing C lin ic  in  terms o f  a t  r i s k  
in d ic a t io n s .  A fte r  being  photocopied they are en te red  in  an " I n i t i a l  
At Risk" o r  " I n i t i a l  Non-At Risk" f i l e  and the  d u p l ic a te s  a re  mailed 
to  the  i n f a n t ' s  ph y s ic ian . The uncompleted t h i r d  p o r t io n  o f  the  a t  
r i s k  check l i s t  fo r  which the  p h ys ic ian  is  re sp o n s ib le  i s  enclosed 
with these  photocopies, and he has been asked to  r e tu rn  a d u p l ic a te  
o f  t h i s  t h i r d  s e c t io n  to  the  Speech and Hearing C lin ic  as the  i n f a n t ' s  
ph y s ica l  examination i s  completed. This procedure has been designed 
to  allow both the  p h ys ic ian  and the Speech and Hearing C lin ic  to  have 
a l l  the  inform ation gathered  concerning a c h i l d 's  suspected  hearing  
lo s s .  (The p h y s ic ia n 's  s e c t io n  has been p r in te d  on NCR d u p l ic a te  
p a p e r . )
A fte r  reviewing the  d a ta  a v a i la b le  to  him, the  p hys ic ian  has been 
asked to  in d ic a te  on h is  s e c t io n  whether o r  no t he f e e ls  the  c h i ld  is  
a t  r i s k  fo r  hearing  lo s s .  I f  the  phys ic ian  f e e ls  th a t  upon subsequent 
examination the  in fa n t  has developed in d ic a t io n s  o f  an a t  r i s k  n a tu re ,  
such as s igns  o f a p ro g ress iv e  deafness as d iscussed  by Black e t . a l . 
(1971) and Davis (1965), i t  i s  expected th a t  he w i l l  make the  appro­
p r i a t e  r e f e r r a l s  so t h a t  the  in fa n t  can be in te g ra te d  in to  the  
au d io lo g ica l  program a t  the Speech and Hearing C l in ic .  C ategoriz ing  
the  in fa n t  remains s u b je c t iv e  on the  p a r t  o f  both the  physic ian  and 
th e  a u d io lo g is t ,  in  t h a t  th e re  i s  no pre-determ ined number o r type 
o f  category which, i f  checked as " p o s i t iv e , "  im plies  th a t  the in fa n t  
i s  a t  r i s k .  All in fa n ts  considered  by the  physic ian  to  be a t  r i s k  are
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being scheduled fo r  au d io lo g ica l  t e s t in g  a t  the  Speech and Hearing 
C l in ic .  I f  the  a u d io lo g is t  a t  the Speech and Hearing C lin ic  
c a te g o r iz e s  an in fa n t  as a t  r i s k  where the  physic ian  has no t done so , 
the  a u d io lo g is t  consu lts  with the  physic ian  to  d iscuss  h is  reasons 
fo r  cons ide ring  the  in fa n t  to  be a t  r i s k .  C a teg o riza tio n  o f  the 
in fa n t  to  a t  r i s k  i s  changed i f  the  physic ian  agrees to  such change and 
supports  the  need fo r  au d io lo g ica l  assessment o f  the  in f a n t .  The i n f a n t ' s  
f i l e  i s  then t r a n s f e r r e d  to  the "F inal At Risk" o r "F inal Non-At Risk" 
s e c t io n .
F i l in g  Procedures 
At the Speech and Hearing C lin ic  the  d a ta  gathered  on each 
in fa n t  bom  in  the  Missoula h o s p i ta l s  i s  kept in  th e  above-mentioned 
At Risk F i l e .  This f i l e  i s  conposed o f  th re e  major d iv is io n s ,  the 
f i r s t  con ta ins  the  names o f  a l l  in fa n ts  bom  a t  both  h o s p i t a l s .
This s e c t io n  has been organized  a lp h a b e t ic a l ly  and ch ro n o lo g ica lly  
to  f a c i l i t a t e  i d e n t i f i c a t i o n  o f  those in fa n ts  fo r  whom a l l  d a ta  has 
not been rece iv ed  by the  time the  in fa n t  i s  th re e  months o f  age.
In those  in s ta n c e s ,  the physic ian  i s  con tacted  and asked to  send h is  
p o r t io n  o f  the  check l i s t  to  complete the  i n f a n t ' s  f i l e  i f  h is  p h y s ica l  
h as ,  in  f a c t ,  been adm iniste red . The second s e c t io n ,  the  " I n i t i a l  At 
Risk" and " I n i t i a l  Non-At Risk" s e c t io n  is  an " in a c t iv e  s e c t io n  where 
the  check l i s t s  a re  f i l e d  u n t i l  a l l  d a ta  i s  gathered  on a p a r t i c u l a r  
in f a n t .  As a l l  the  inform ation  on an in fa n t  i s  compiled, h is  fo ld e r  
i s  t r a n s f e r r e d  to  the  t h i r d  s e c t io n ,  a "F inal At Risk" or "F inal Non- 
At Risk" f i l e ,  and a ttended  to  accord ing ly . I t  i s  recognized th a t  
optimum performance o f  the  program may no t be achieved; th e re  w i l l  be
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in s tan ce s  where an i n f a n t ' s  check l i s t s  may never be f u l ly  completed 
o r whose fam ilie s  may be unable o r unw illing  to  pursue the follow-up 
au d io lo g ica l  t e s t in g  as o u t l in e d  in  t h i s  w r i t in g .
The au tho r  has in s t ru c te d  a departm ental s e c re ta ry  in  the  f i l i n g  
and r e f e r r a l  procedures to  be followed fo r  the next y ea r ,  as p rev io u s ly  
described . These procedures have been s p e c i f i c a l l y  o u t l in e d  in  w r i t te n  
form and f i l e d  in  the  c l i n i c  fo r  general re fe ren ce  (see Appendix B).
The proposed check l i s t  and procedures which were developed by 
the  au thor  w ith  the  approval o f  h e r  advisory committee was subm itted 
fo r  endorsement a t  a meeting o f  the  Missoula p e d ia t r ic ia n s  and physic ians  
p r a c t ic in g  in  in fa n t  and c h i ld  c a re ,  and two re p re s e n ta t iv e s  from one 
o f  the h o s p i ta l  ad m in is t ra t iv e  s t a f f s .  The au thor consu lted  in fo rm ally  
on sev e ra l  occasions with the second h o s p i t a l ' s  s t a f f  to  d iscuss  the 
procedures which were proposed. The ensueing suggestions and concerns 
were d iscussed  with the  advisory  committee, a p p ro p ria te  m odifica tions  
were made, and a l l  p a r t i e s  endorsed the  check l i s t  and procedures as 
in d ic a te d  in  th i s  w r i t in g .
Audiological Testing  and Follow-Up 
With the  approval o f  t h e i r  p a ren ts  and p h y s ic ian s ,  a l l  a t  r i s k  
in fa n ts  between two and fo u r  months o f  age are  scheduled to  rece ive  
i n i t i a l  au d io lo g ica l  assessment a t  the  U n iv e rs ity  o f  Montana Speech 
and Hearing C l in ic .  Follow-up t e s t i n g  w i l l  be adm inistered  a t  the 
d is c r e t io n  o f  the  a u d io lo g is t  u n t i l  su b s ta n t iv e  d a ta  in d ic a te s  the 
na tu re  o f  the  c h i l d 's  h ea r in g  a c u i ty .
The au d io lo g is t  re sp o n s ib le  fo r  p a re n ta l  counseling w i l l  need to  
be s e n s i t iv e  to  the  p a re n t s '  anx ie ty  concerning t h e i r  c h i l d 's  h ea r in g .
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I t  i s  o f  g re a t  importance th a t  he communicate to  the  p a ren ts  a t  
the f i r s t  meeting th a t  the hearing  t e s t s  a re  being  adm inistered  to  
v e r i fy  normal hearing  in  t h e i r  ch i ld  and to  in su re  th a t  any p o ss ib le  
in c ip ie n t  o r p ro g ress iv e  h e re d i ta ry  lo ss  w i l l  be id e n t i f i e d .  By no 
means should the  p a ren ts  be led  to  b e l ie v e  t h e i r  c h i ld  i s  hear ing -  
impaired u n t i l  such time as th e re  i s  s u f f i c i e n t  a u d io lo g ica l  d a ta  
to  support t h i s  su sp ic io n ;  in c id e n ta l ly ,  the  i n f a n t ' s  phys ic ian  is  
a lso  provided copies o f  the  au d io lo g ica l  r e p o r ts  a f t e r  each ev a lu a ­
t io n  and w i l l  a id  in  p a re n ta l  counseling whenever a p p ro p r ia te .
Behavioral t e s t s  are  u t i l i z e d  as the  primary means o f  hearing  
ev a lu a t io n  fo r  the  in fa n t  between two and four months o f  age. I t  
remains to  be proven th a t  any t e s t  adm in istered  a t  t h i s  age i s  a v a l id  
measurement o f  h ea r in g  impairment (Bordley e t . a l . , 1971). A lo n g i tu d in a l  
study undertaken a t  Johns Hopkins U n ive rs ity  by th ese  authors beginning 
in  January o f  1968 revealed :
..198% f a i l i n g  an audiom etric screen ing  t e s t  a t  e igh t 
years  gave normal r e s p o n s e s . . . .du ring  the  newborn 
p e r io d ,  (p. 353)
However, a lthough i t  may not measure degree o r  type o f  au d ito ry  im pair­
ment o r  determine a u d ito ry  th re sh o ld s ,  th i s  type o f  t e s t  can id e n t i fy
the  more se v e re ly  impaired in fa n ts  who w i l l  r e q u ire  immediate h a b i l i t a -
t i v e  measures. C a lib ra te d  noisemakers such as b e l l s ,  c lack e rs  and the
Phonic Ear In fan t  Audiometer have been found to  be e f f e c t iv e  means o f 
e l i c i t i n g  a Moro r e f l e x ,  which should be c le a r ly  i d e n t i f i a b l e  a t  t h i s  
age (Altman, e t . a J L , 1971). Rose (1971) r e p o r ts :
This r e f l e x  i s  c h a ra c te r iz e d  by an ex tens ion  o f  the  arms 
with the  sp read ing , adduction , and h a l f - f l e x io n  with the  
f in g e rs  and an ex tens ion  o f  the legs and to e s .  ( I t )  
u su a lly  c o n s is ts  o f  symmetrical and consecutive outward,
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upward and inward grasp motions o f  the  arms with 
cry ing  o f ten  accompanying them. (p. 382)
Pure tones a re  a lso  being u t i l i z e d  to  e l i c i t  s t a r t l e  responses.
The a c o u s t ic a l -p a lp e b ra l  r e f l e x ,  which i s  observed as a quick opening
and c lo s in g  o f  the  ey e lid s  a f t e r  a loud a c o u s t ic  s t im u lu s ,  i s  a lso
being u t i l i z e d  as a means o f  id e n t i fy in g  the  more s e r io u s ly  hear ing -
impaired in f a n ts .  In a d d it io n  to  the  gross behav io ra l  t e s t i n g ,  the
mother i s  questioned  a t  each v i s i t  with  regard  to  h e r  o b serva tions
and im pressions o f  h e r  c h i l d 's  hearing  a c u i ty ,  r e f l e c te d  through h is
response to  sounds in  the home, and h is  use o f  jargon and babb ling .
At approximately s ix  months o f  age behav io ra l  audiometry i s  employed
in  conjunction  with e l e c t r i c  response audiometry (ERA).
G esell and Armatruda (27) in d ic a te  t h a t  a f t e r  tw o-three 
months, the  in fa n t  i s  no longer as responsive  to  very 
loud sounds and seems to  assume a l i s t e n in g  o r  a t t e n t io n a l  
po s tu re  in  the  presence o f  loud sounds. As m atura tion  
continues in to  the  fo u r th  o r  f i f t h  month, the  in fa n t  may 
respond to  sounds w ith  a change in  f a c i a l  ex p ress io n s ,  and 
w ith in  a few weeks an attem pt to  lo c a l iz e  i s  ev id en t.
(Rose, 1971, p. 379)
A re p o r t  on ERA T esting  in  Neonates by Engel from the  ERA Study
Group in  December 1971 s t a t e s :
. . . t h e  newborn i s  an e x c e l le n t  su b je c t  fo r  ERA. I f  we 
could know only e a r ly  in  l i f e  which c h i ld  i s  h igh ly  
suspec t o f  a hearing  lo s s ,  we would be w ell advised to  
t e s t  him e a r ly ,  because we d o n 't  have to  worry about 
se d a tio n  in  e a r ly  in fancy , (p. 60)
At n ine  months and twelve months b eh av io ra l  audiometry and ERA are
employed ro u t in e ly  to  a l l  a t  r i s k  in fa n ts  s t i l l  being examined. By
nine  months, the  normal c h i ld  w i l l  have begun to  i n i t i a t e  sounds,
and a t  a y ear  the  c h i ld  should begin to  demonstrate comprehension o f
simple commands and to  use s in g le  words m eaningfu lly , such as "bye-
bye, mama, dada, e t c . "  He should a lso  be a b le  to  lo c a l iz e  sound and
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tu rn  h is  eyes o r  head towards the  d i r e c t io n  o f  the  stim ulus 
source. (Rose, 1971). Pure tones should be e f f e c t iv e  in  e l i c i t i n g  
l i s t e n in g  behav io r  a t  t h i s  time. I d e a l ly  through the a t  r i s k  program 
the  hearing-im paired  in fa n ts  w i l l  have been id e n t i f i e d  by th i s  age.
For c h ild re n  two years  and o ld e r  who fo r  various  reasons a re  in te g ra te d  
in to  the  program a t  a l a t e r  d a te ,  p lay  audiometry and ERA w il l  be 
employed. ERA w i l l  not be attem pted i f  o th e r  t e s t s  suggest hearing  to  
be w ith in  normal l im i t s .  Play audiometry might be defined  as a te c h n i ­
que developed to  a t t r a c t  and hold a c h i l d 's  a t t e n t io n  while a ttem pting  
to  t e s t  (Rose, 1971). Examples a re :  cond it io n in g  the  c h i ld  to  pure
tones by having him drop o b je c ts  in to  a p lay  house upon hea r in g  a tone, 
having him p o in t  to  the  e a r  in  which he hears  a to n e ,  g iv ing  him simple 
commands such as "Show me you nose" o r  re q u ir in g  the c h i ld  to  p o in t  to  
a p a r t i c u l a r  p ic tu re  p laced  among s ev e ra l  p i c tu r e s ,  the req u es ts  given 
by the  examiner a t  various  i n t e n s i ty  le v e l s .  Both pure tones and 
speech s t im u l i  can be used to  e l i c i t  responses from the  c h i ld .
Impedance t e s t i n g ,  p u re .to n e  a i r  and bone t e s t i n g  by ERA and 
f a m il ia l  h i s to r y  o f  congen ita l conductive impairments may suggest 
the p o s s i b i l i t y  o f  a conductive component to  an i n f a n t ' s  hearing  lo s s .  
Any c h i ld  suspected  o f  having a conductive impairment i s  r e f e r r e d  fo r  
medical and /o r  s u rg ic a l  trea tm en t be fo re  being considered  a candidate  
fo r  a m p l i f ic a t io n .  When the  need fo r  a m p lif ic a t io n  i s  in d ic a te d ,  the 
c h i ld  i s  f i t t e d  f o r  an a p p ro p r ia te  hea r in g  a id  as soon as p o s s ib le  and 
the  p a ren ts  a re  counseled so t h a t  they may a id  in  r e a l i s t i c a l l y  
guiding t h e i r  c h i ld  towards the most normal speech, language and s o c ia l  
development p o s s ib le .
CHAPTER I I I
EXPERIMENTAL PROGRAM 
P i lo t  Study
Before the experim ental program o f f i c i a l l y  began, the  au tho r  
i n i t i a t e d  a ten-day  p i l o t  program in  the  two h o s p i ta l s  in  o rd e r  to  
assess  any problems encountered by the o b s te t r i c  nurse  o r  the  mother 
in  completing t h e i r  re sp e c t iv e  p o r tio n s  o f  the  a t  r i s k  check l i s t .  
Physicians had p rev io u s ly  approved t h e i r  s e c t io n  o f  th e  check l i s t  
in  the meeting described  on page 10. Data was c o l le c te d  on twenty- 
n ine  in f a n t s ;  the  o b s te t r i c  nurses  completed t h e i r  p o r t io n  and a lso  
a tten d ed  to  any ques tions  r a i s e d  by the  mothers concerning t h e i r  s e c ­
t io n  o f  the  a t  r i s k  check l i s t .  Of the tw enty-nine b i r t h s  surveyed 
in  t h i s  i n i t i a l  p i l o t  program th re e  were f e l t  by th e  o b s te t r i c  
nurse  to  be a t  r i s k ,  and were so in d ic a te d  on the  i n f a n t ' s  a t  r i s k  
check l i s t .  These th re e  in fa n ts  have been brought to  the  a t t e n t io n  
o f  t h e i r  p h y s ic ian s .  At the  te rm in a tio n  o f  the  p i l o t  s tudy the  au thor  
conferred  w ith  the  o b s t e t r i c  nurses  o f  the  r e sp e c t iv e  h o s p i ta l s  
regard ing  any d i f f i c u l t i e s  in  the  ad m in is t ra t io n  and in t e r p r e t a t i o n  
o f  the n u r s e 's  or m o ther 's  s e c t io n s  o f  the  check l i s t .
Nurses in  both h o s p i ta l s  re p o rte d  t h a t  about ten  minutes were 
re q u ired  to  complete t h e i r  s e c t io n  and made minor recommendations fo r  
changes in  the  p i l o t  check l i s t .  T he ir  suggestions  were reviewed by 
the  au thor  and the  adv isory  committee, a t  which time m od ifica tions  
were made again.
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A l e t t e r  o f  in t e n t  addressed to  the  h o s p i ta l  a d m in is tra t iv e  
s t a f f s  was w r i t te n  by the chairman o f  the Department o f  Speech 
Pathology and Audiology desc rib ing  the  purpose o f  the  proposed 
program and the  r e s p o n s i b i l i t i e s  assumed by th a t  department (see 
Appendix C). I t  was recognized th a t  the department w i l l  be involved 
in  the t e s t i n g  and s o c ia l ,  educational and h a b i l i t a t i v e  p lanning  fo r  
each in d iv id u a l  c h i ld  and th a t  the  program w i l l  be su b jec t  to  a jo in t  
y e a r ly  review by h o s p i ta l  ad m in is t ra t iv e  perso n n e l,  p h y s ic ia n s ,  and 
the Department o f  Speech Pathology and Audiology.
Study Program
Following th i s  p i l o t  s tudy a f u l l  sc a le  program was i n i t i a t e d .
As o f  June 1, 1972, data  has been compiled on 87 in fa n ts  born s ince  
A pril 4, 1972, in  M issoula County. P e d ia t r ic ia n s  have completed and 
re tu rn ed  check l i s t s  on 30 in fa n ts  a t  l e a s t  7 weeks o ld  by June 1, 1972. 
None o f  the 30 in fa n ts  who have completed check l i s t s  have been co n s i­
dered by t h e i r  p e d ia t r ic ia n s  to  be a t  r i s k  fo r  hearing  lo s s .  However, 
in  reviewing these  check l i s t s ,  the au thor  and an a u d io lo g is t  con­
s u l te d  a t  the Speech and Hearing C lin ic  have s e le c te d  7 a t  r i s k  in fa n ts .  
The follow ing e n t i t i e s  o r combinations th e re o f  are  thought to  be 
in d ic a t iv e  o f  an a t  r i s k  c a te g o r iz a t io n  o f th ese  7 in fa n ts :
(1) Blood t ra n s fu s io n  p r io r  to  pregnancy
(2) Abnormal p re se n ta t io n  a t  b i r t h
(3) S ig n if ic a n t  type o r  degree o f  deafness in  fam ily
(4) R esp ira to ry  d i s t r e s s  syndrome a t  b i r t h
(5) Apnea and /or cyanosis a t  b i r t h
(6) Toxemia o f  pregnancy
(7) Submucous c l e f t  o f  p a la t e ,  c l e f t  l i p
(8) Ototoxic drugs taken during pregnancy
(9) Bleeding in d ic a t in g  th re a ten ed  abo rtion  during  pregnancy 
(10) Kidney in fe c t io n  during pregnancy
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These in fa n ts  and t h e i r  a t  r i s k  check l i s t s  have been d iscussed  with 
t h e i r  p e d ia t r ic ia n s  and in  a l l  c a ses ,  perm ission has been granted  to  
i n i t i a t e  au d io lo g ica l  assessment through the  Speech and Hearing C l in ic .  
An a d d i t io n a l  5 in fa n ts  are  ques tio n ab le  a t  r i s k  cases . In these  
l a t t e r  in s ta n c e s ,  a f a m il ia l  h i s to r y  o f  hearing  lo ss  has been in d ic a te d  
on the m o rth e r 's  form. Each c h i ld 's  phys ic ian  has been con tac ted  and 
asked to  have the mother sp e c i fy ,  when she b r in g s  the in fa n t  fo r  h is  
p h y s ic ia l  examination, whether o r  not the  hearing  loss  i s  in  the
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immediate fam ily. He i s  f u r th e r  being asked to  r e f e r  the in fa n t  fo r  
au d io lo g ica l  eva lua tion  i f  the  f a m il ia l  h i s to r y  in d ic a te s  he i s  a t  
r i s k  fo r  hearing  lo ss .
At the  completion o f  the  i n i t i a l  experim ental phase o f  t h i s  p ro ­
j e c t ,  the  t o t a l  newborn popu la tion  on which a l l  s e c t io n s  o f  the  a t  
r i s k  check l i s t s  a re  completed has y ie ld e d  23.3% a t  r i s k  in fa n ts .
This f ig u re  compares with the 30% a t  r i s k  incidence in  a study by 
Altman and Shenhav (1971).
3 As o f  June 1, the  re v ise d  m other 's  form inc ludes  t h i s  s p e c i f i c  
q u e s t io n .
CHAPTER IV
PROGRAM ASSESSMENT AND DISCUSSION
The development o f  the  p a r t i c u l a r  a t  r i s k  program in  M issoula 
County has been a time-consuming, complex o rg a n iz a t io n a l  ta sk .  I t  
has req u ired  a degree o f  c l i n i c a l  s e n s i t i v i t y  p a r t i c u l a r l y  in  terms 
o f  recogniz ing  and re sp e c t in g  the  p ro fe s s io n a l  ro le s  and r e s p o n s ib i l ­
i t i e s  o f  those  in d iv id u a ls  and o rg an iza tio n s  who have been involved.
The program seems to  have been su ccess fu l  in  t h a t  th e re  has been a 
high degree o f  cooperation  among the h o s p i ta l  s t a f f s ,  the  mothers 
and physic ians  in  c o n tr ib u t in g  the  requested  d a ta .  The physic ians  
have been cons id e ra te  and prompt in  the completion o f  t h e i r  p o r t io n  
o f  the  check l i s t .  To d a te ,  th e re  has been no in c rease  o f  suspected  
hearing-im paired  in fa n ts  on the  p a r t  o f  the  p h y s ic ia n s ,  as measured 
in  terms o f  the  number o f  r e f e r r a l s  f o r  au d io lo g ica l  assessment.
However, i t  has proved inva luab le  to  have a t  hand the  necessary  da ta  
f i l e d  in  th e  Speech and Hearing C l in ic ,  so t h a t  a t  r i s k  in fa n ts  who 
may have otherw ise been overlooked can s t i l l  be i d e n t i f i e d  through 
review by c l i n i c  p ersonne l.  The phys ic ians  in  charge o f  the  7 a t  
r i s k  in fa n ts  have been con tac ted  p e rso n a l ly  by the  au th o r ,  and in  a l l  
cases perm ission has been g ran ted  to  ev a lu a te  the in fa n ts  a u d io lo g ic a l ly .
An im portant ad d i t io n  to  the  advisory  committee has been the  
p e d i a t r i c i a n 4 ac t in g  as p ro fe s s io n a l  l ia so n  between the  Department o f
^Dr. James Law i s  a p r a c t ic in g  p e d ia t r i c ia n  and fa c u l ty  a f f i l i a t e  
o f  the U n ivers ity  o f  Montana.
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Speech Pathology and Audiology and the  medical community. His 
p ro fe s s io n a l  guidance has a l l e v ia te d  many problems o r d in a r i ly  in ­
he ren t  in  the  o rg a n iz a t io n  o f  a program invo lv ing  and depending upon 
the  c o n tr ib u tio n s  o f  a number o f  in d iv id u a ls  and p ro fe s s io n s .
Procedural and o rg a n iz a t io n a l  d i f f i c u l t i e s  have been minimized because 
o f  the  w ill in g n ess  o f  t h i s  physic ian  to  work in  t h i s  cap ac ity .
The need fo r  u t i l i z a t i o n  o f  a t  r i s k  r e g i s t e r s  has been emphasized 
by Downs (1970), Bordley e £ . a l . , (1972), Hardy, e t . al^., (1970), Altman 
and Shenhav (1971) and R ichards, et^.al_., (1967). Their  programs 
suggest t h a t  because th e re  i s  a s ig n i f i c a n t ly  h ig h e r  incidence o f  
congen ita l  hearing  lo ss  in  a t  r i s k  popu la tions  t h i s  i s  the  more 
accu ra te  and e f f i c i e n t  means fo r  e a r ly  i d e n t i f i c a t i o n  o f  hea r in g  
impairment, as compared w ith  mass n eona ta l  screen ing  in  the  nu rsery .  
Black (1971) s t a t e s :
A r e g i s t e r  i s  p a r t i c u l a r l y  im portant in  congen ita l  
conductive impairments because most c u r re n t  screen ing  
techniques may n o t id e n t i fy  more moderate lo sse s  
found in  co n g en ita l  anomalies o r  m ilder se n so r i -n e u ra l  
l o s s e s . . ..The r e g i s t e r  can be u se fu l  a lso  in  id e n t i fy in g  
those  in fa n ts  a t  r i s k  fo r  hea r in g  lo sses  t h a t  w i l l  
develop l a t e r  in  l i f e  as a r e s u l t  o f  g en e tic  f a c to r s .
(P- 1)
In the l a t t e r  in s ta n c e ,  w ithout follow-up the lo ss  could develop 
in to  a severe  o r  profound impairment and not be d iscovered  befo re  
the  optimal age fo r  language le a rn in g .
For the sake o f  compiling d a ta  with re sp e c t  to  onset o f  h ea r in g  
lo ss  in  c h i ld re n ,  th e re  appears to  be a p o s i t iv e  case b u i l t  fo r  
u t i l i z i n g  a check l i s t  on neona tes . Whetnall and F ry 's  f ind ings  
(1964) compare w ith  Davis ' (1965) who s t a t e d  t h a t  30-40% o f  a l l  the 
s e n so r i-n e u ra l  hea r in g  lo sse s  in  c h i ld re n  a re  o f  unknown o r ig in .  He
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repo rted  th a t  the onset o f  these  losses  have been n ea r ly  im possible 
to  determ ine, s in ce  they have no t been d e tec ted  u n t i l  long a f t e r  
b i r t h .  H opefully, by beginning to  document the  phys ica l  conditions  
o f c h ild re n  a t  b i r t h  through the a t  r i s k  check l i s t s ,  i t  w i l l  be 
p o ss ib le  a t  some fu tu re  date  to  no t only more p o s i t iv e ly  id e n t i fy  
e t io lo g ie s  o f  congen ita l hearing  impairments, bu t to  begin to  reduce 
those "unknown” c a teg o r ie s  which a t  t h i s  time comprise such a 
s ig n i f i c a n t  percentage o f  hearing  lo sses .
I t  i s  recognized th a t  even an a t  r i s k  check l i s t  w i l l  not 
id e n t i fy  100% o f  the  co n g en ita l ly  hearing-im paired  in fa n ts .  Care­
le ssness  in  da ta  ga thering  may p reven t i d e n t i f i c a t i o n  o f  some in fa n ts .  
In a d d i t io n ,  up to  45% o f  the t o t a l  number o f  congen ita l hearing  
impairments are  re c e ss iv e  h e re d i ta ry  types and h a l f  o f  t h i s  number 
o f  n ea r ly  22.15% have no a s so c ia te d  abnorm alities  (Black e t . a l . ,  1971). 
The au thor saw the  n e c e s s i ty ,  th e re fo re ,  fo r  inc lud ing  a se p a ra te  
(m other 's)  s e c t io n  to  p o ss ib ly  id e n t i fy  a fam ily h i s to r y  o f  hearing  
lo s s .  Through th i s  s e c t io n  s ev e ra l  c h i ld re n  bom  in  Missoula have 
been ca teg o rized  as a t  r i s k  on the  b a s is  o f  hea r in g  loss  in  the 
fam ily. John H all-Jones (1970) ca teg o r ize s  a p a r t i c u l a r  group o f  
congen ita l deafness in to  the  follow ing e t io lo g ie s :
H ered ita ry  30
Rubella 25
Jaundice 7
P rem aturity  10
Unknown 24
P oss ib le  causes 9 ( d i f f i c u l t  la b o r ,  d ia b e t ic
mother, m aternal m o rb i l l i ,  
m aternal s c a r l e t  fe v e r ,  
e t c . )
Thus, h is  d a ta  a lso  support the  f a c t  o f  a high incidence o f  h e re d i ta ry  
congen ita l  hearing  impairments, and the  need fo r  i d e n t i f i c a t i o n  methods
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s e n s i t iv e  to  t h i s  e t io lo g y .
The author f e e ls  t h a t  the  check l i s t s  being used in  Missoula 
are  s e n s i t iv e  to  the  known e t io lo g ie s  o f  congen ita l hearing  lo s s .  
Downs (1970) l i s t s  the  causes o f  hea r in g  loss  in  a group o f  17 
in fa n ts  a s :
Rubella 1
Trisomy D 1
Trisomy 13 1
Lange-Nielsen Syndrome 1 
T reacher-C ollins  1
Recessive Genetic 1
Dominant Genetic 2
Unknown 9
She s t a t e s  t h a t  by the  usual neonata l au d io lo g ica l  sc reen in g ,  the 
in fa n ts  with T reacher-C ollins  Syndrome, Trisomy 13, and one o f  the  
2 with dominant g en e tic  f a c to r s  may no t have been id e n t i f i e d .  Their 
lo sse s  were conductive, and they had normal hearing  in  the h ig h er  
frequencies  (the t e s t  tone c h a r a c t e r i s t i c a l l y  adm in istered  in  the 
n u rsery  screen ing  i s  high f req u en cy ) . On the  o th e r  hand, an a t r i s k  
check l i s t  alone may overlook ch ild re n  with re c e ss iv e  g en e tic  t r a i t s ,  
such as the rena l  syndrome, and Lange-Nielsen syndrome (p. 1212),
However, by inc lud ing  in  the  a t  r i s k  check l i s t  a h i s t o r i c a l  approach,
such as the  mother’s s e c t io n  o f  t h i s  l i s t ,  t h i s  problem may be a l l e v ia t e d
or a t  l e a s t  markedly minimized.
Of the  30 completed a t  r i s k  check l i s t s  re tu rn ed  to  the  Speech and 
Hearing C lin ic  during the  2 1/2 month study program, no in fa n ts  were 
considered  by t h e i r  p h y s ic ian s  to  be a t  r i s k .  A udio log ists  a t  the 
Speech and Hearing C lin ic  d i f f e r e d  in  opinion on 7 cases fo r  the  reasons 
mentioned p rev io u s ly  (p. 15). According to  Black et^a]^., (1971) , these  
e a r ly  in fa n t  s igns  imply a h ig h er  than normal p ro b a b i l i ty  o f  the
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occurrence o f  hearing  lo ss .  I t  i s  recognized th a t  only long-range 
study and follow-up w i l l  revea l those concomitant s igns  o r  d iso rd e rs  
which in  a c tu a l i t y  accompany congen ita l hea r in g  lo s s .  However, the 
immediate purpose o f  t h i s  study i s  not to  n e c e s s a r i ly  s e le c t  those 
in fa n ts  who have been determined to  have hearing  l o s s e s , but to  
id e n t i fy  those  in fa n ts  who are suspected  o f  having a hearing  lo ss  by 
being a t  r i s k .  The d a ta  to  date  r e l a t i v e  to  the Missoula study 
in d ic a te  the  a u d io lo g is t  i s  more c r i t i c a l  in  observ ing  th ese  e a r ly  
s igns  than the  p h y s ic ia n s ,  and i t  i s  expected t h a t  t h i s  s tudy w i l l  
provide a common ground between the p ro fe ss io n s  o f  medicine and 
audiology fo r  determ ining these  a t  r i s k  in fa n ts  and developing more 
e f f e c t iv e  e a r ly  d iagnosis  and rem ediation .
Holm and Thompson (1971) s t a t e :
. . .P h y s ic ia n s  w i l l  a s s i s t  in  th e  e a r ly  i d e n t i f i c a ­
t io n  o f  th ese  (hearing-im paired) c h ild re n  i f  they:
(1) recognize  cond itions  in  infancy 
a s so c ia te d  w ith  high r i s k  o f  hearing  
handicaps. (p. 450)
F e llen d o rf  (1970) in  a q u e s tio n n a ire  study o f  260 hea ring-im paired  
ch ild re n  in d ic a te d  th a t  the  methods o f  d e te c t io n  o f  hea r in g  impairments 
were reasonably  prompt (50% were suspected  o f  a lo ss  be fo re  one y e a r ) ,  
bu t th a t  phys ic ians  comprised only 7% o f  those  persons suspec ting  these  
ch ild re n  o f  t h e i r  lo s s e s .  These d a ta  a lso  suggest th a t  the education  
o f  medical personnel and p a ren ts  in  the  re c o g n i t io n  o f  s igns concom­
i t a n t  with hearing  loss  must be a s e r io u s  p o r t io n  o f  any id e n t i f i c a t i o n  
program o f  t h i s  k ind . In cases o f  d isc rep an c ies  in  judgements o f  a t  
r i s k  in fa n ts  i d e n t i f i e d  through th i s  program, i t  i s  expected t h a t  an 
a u d io lo g is t  and the  i n f a n t ' s  p hys ic ian  w i l l  d iscuss  each case in d iv id ­
u a l ly  and a r r iv e  a t  a mutual agreement fo r  cons id e rin g  him to  be a t
22
r i s k .  I t  i s  advised th a t  t h i s  method o f  r e c a l l in g  a t  r i s k  in fa n ts
fo r  au d io lo g ica l  assessment be eva lua ted  a t  the meeting scheduled
a t  the  end o f  one y e a r ,  to  determine i t s  e f fe c t iv e n e s s .  The check
l i s t s  compiled on each in fa n t  need not n e c e s s a r i ly  be l im i te d  to  the
id e n t i f i c a t i o n  o f  hearing-im paired  in f a n ts .  With the perm ission  o f
the c h i l d 's  phys ic ian  the  d a ta  could be made a v a i la b le  to  those o th e r
p ro fe s s io n a l  personnel involved in  the  educational and s o c ia l  w elfare
o f  the  c h i ld  such as c h i ld  p s y c h o lo g is ts ,  speech th e r a p i s t s ,  o r  persons
concerned with t r e a t in g  c h i ld re n  having various p o s s ib le  lea rn in g
problems. Richards e t . a l . ,  (1967) rep o rted :
. . . t h e r e  i s  much evidence to  in d ic a te  the  a s so c ia t io n  
between n eu ro p sy c h ia tr ic  d iso rd e rs  and many p re n a ta l  and 
p e r in a ta l  f a c to r s ,  such as toxemia, low b i r t h  w eight, sh o r t  
g e s ta t io n ,  neonata l anoxia , and h y p e rb iliru b in em ia , some o f  
which may c o -e x is t ,  (p. 72)
Bordley and Hardy (1972) a lso  comment:
. . . e a r l y  (audiom etric) t e s t  f a i l u r e  may be a warning o f 
neuro log ic  d e f i c i t s  no t  r e l a t e d  s p e c i f i c a l ly  to  hearing  
lo s s .  (p. 354)
In summarizing the  a v a i la b le  in fo rm ation , i t  i s  ev iden t th a t  
in  o rde r  to  evoke responses in  e a r ly  in fancy , a h ig h - in te n s i ty  s t im ­
u lus  i s  req u ired .  Rose (1971) s t a t e s  th a t  the  sound p re ssu re  le v e l  
o f  a u d ito ry  s t im u l i  used to  evoke responses in  normal hearing  neo­
n a te s  averages 77 dB and range from 50 to  115 dB. The u n r e l i a b i l i t y  
o f  neonata l t e s t i n g  and the  d i f f i c u l t y  involved in  id e n t i fy in g  u n i ­
l a t e r a l  and mild to  moderate lo sse s  in  e a r ly  infancy i s  in c re a s in g ly  
being recognized . A key advantage to  a t  r i s k  programs such as the 
one developed i s  th a t  a l l  a t  r i s k  in fa n ts  w i l l  be followed audio- 
lo g ic a l ly  u n t i l  such time as t h e i r  hea r in g  ac u i ty  i s  f e l t  to  have
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been v a l id ly  determined. This procedure should reduce the  number of
f a l s e  nega tive  i d e n t i f i c a t io n s  who, through a neonatal aud ito ry
screen ing  program, would be dism issed as having normal h ea r in g . Hardy
et^. al^., (1970) supports  t h i s  argument with an example :
Congenital r u b e l la  i s  c le a r ly  a con tinu ing  chronic 
in fe c t io n  in  which the v iru s  o f te n  p e r s i s t s  fo r  many 
months a f t e r  b i r t h .  I t  has c le a r ly  been documented 
t h a t  damage to  the  e a r  has been p ro g ress iv e  a f t e r  b i r t h  
in  some in s ta n c e s ,  (p. 1234)
Through our knowledge o f  the  presence o f  h e r e d i ta ry  p ro g ress iv e
h earing  lo s s ,  (Black £ t ,a l_ . , 1971, Davis, 1965), we can see the  need
fo r  in fa n t  and e a r ly  childhood aud io lo g ica l  t e s t i n g  o f  the  a t  r i s k
in f a n t .  Hardy e t . a l . , (1970) a lso  f e e ls  th a t  " e f f o r t s  a re  b e t t e r
d i re c te d  to  the  follow-up o f  the  high r i s k  in fa n t  and by screen ing
and more d e f in i t i v e  (au d io lo g ica l)  t e s t i n g  when they are th re e  to
four months o f  a g e ."  (p. 1234)
At s ix  to  seven months o f  age, the  le s s  sev e re ly  impaired in fa n ts
can begin  to  be i d e n t i f i e d ,  and lack o f  l o c a l i z a t io n  response a t  t h i s
age may in d ic a te  u n i l a t e r a l  lo s se s .  Also, norm al-hearing  in fa n ts  w i l l
b e g in  tu rn in g  t h e i r  heads and eyes to  the  stim ulus source which now
can evoke a response a t  25-30 dB above audiom etric  zero (Darley, 1961,
Ewing, 1944, Hardy, 1959).
ERA has been shown to  be a r e l i a b l e  method o f  au d io lo g ica l
assessment a t  around n ine  months o f  age (Rapin, 1970). Davis (1970)
suggests  t h a t  v a l id  r e s u l t s  can be ob ta ined  on s ix-m onth-o ld  in f a n ts ;
th e re fo re  ERA w i l l  i n i t i a l l y  be adm in iste red  as p a r t  o f  a b a t t e r y  o f
t e s t s  a t  t h i s  age.
In summary, s tu d ie s  which review th e  types o f  au d io lo g ica l  t e s t s
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to  be adm inistered  to  in fa n ts  suggest t h a t  v a l id  assessments can be 
made a t  an e a r ly  age. The problem i s  obviously the  f a c t  th a t  as 
a u d io lo g is ts  and physic ians  we need to  r a i s e  somehow the  index o f  
su sp ic io n  o f  in fa n ts  a t  r i s k  fo r  hearing  lo s s .  In keeping w ith  the 
goals o f  the study as o u tl in e d  on page four o f  t h i s  w r i t in g ,  t h i s  
w r i te r  has developed and u t i l i z e d  a m odified check l i s t  to  s e l e c t  
in fa n ts  a t  r i s k  fo r  hearing  lo s s .  This check l i s t  i s  based on a High 
Risk Check L is t  being used a t  the  U n iv ers ity  o f  Colorado Medical 
Center and has been modified to  meet the  needs o f  t h i s  p a r t i c u l a r  
s tudy . This check l i s t  has been su c c e ss fu l ly  employed on an 
experim ental b a s is  in  t h i s  community by d iv id in g  the  d a ta  g a th e r in g  
among the  p h y s ic ia n s ,  the  o b s te t r i c  n u rse s ,  and the  mothers. Proce­
dures to  be followed in  au d io lo g ica l  t e s t i n g  and r e h a b i l i t a t i o n  fo r  
th ese  a t  r i s k  in fa n ts  have been o u t l in e d  and implemented, and s p e c i f i c  
procedures fo r  long-range co n tin u a tio n  and e v a lu a t io n  o f  the  program 
have been des igna ted . These include semi-annual reviews o f  the 
procedures by the  p h y s ic ia n s ,  nu rs ing  personnel and a u d io lo g is ts  
and a y e a r ly  review by th ese  persons and the  h o s p i ta l  a d m in is t ra t iv e  
s t a f f s  to  determine the d i r e c t io n  and co n tin u a t io n  o f the  program.
I t  should be emphasized th a t  the  o v e r t  s igns  o f  hea r in g  im p a ir­
ment a re  o f te n  s u b t le  even i f  conductive in  n a tu re ,  and may no t 
always be i d e n t i f i e d  through ro u tin e  o to lo g ic a l  exam inations. I t  i s  
im portant t h a t  such ch i ld re n  a re  r e fe r r e d  fo r  au d io lo g ica l  ev a lu a t io n .
Hearing impairments which go unrecognized o r which a re  not 
i d e n t i f i e d  a t  an e a r ly  age cause i r r e v e r s i b l e  s o c ia l  and educa tio n a l 
handicapping cond itions  fo r  the  c h i ld  (Davis, 1965, W hetnall, e t . a l . ,
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1964). The au thor  hopes th a t  t h i s  s tudy w i l l  r e s u l t  in  the  main­
tenance o f  a p r a c t i c a l ,  o p e ra t io n a l  technique fo r  e a r ly  i d e n t i f i c a ­
t io n  o f  hearing  impairments in  in fa n ts  where r e h a b i l i t a t i v e  measures 
can be i n i t i a t e d  and can b e t t e r  in su re  a more normal s o c ia l  and 
educational o r ie n ta t io n  f o r  a la r g e r  number o f  hearing -im paired  
ch i ld re n .
CHAPTER V
SUMMARY
An experim ental program in  M issoula, Montana, has been 
designed and implemented to  t e s t  the  f e a s i b i l i t y  o f  id e n t i fy in g  
p o s s ib le  h ear ing -im paired  in fa n ts  through the  use o f  an a t  r i s k  check 
l i s t  as a screen ing  device .
The a t  r i s k  program as e s ta b l is h e d  in  t h i s  c i t y  i s  the r e s u l t  
o f  a coopera tive  e f f o r t  among h o s p i ta l  s t a f f s , th e  medical community 
and the  Department o f  Speech Pathology and Audiology a t  the  U n ivers ity  
o f  Montana. I t  was designed to  in c rease  the  v i s i b i l i t y '  o f  in fa n ts  
a t  r i s k  fo r  hea r in g  lo ss  and to  encourage a sys tem atic  procedure fo r  
au d io lo g ica l  r e f e r r a l ,  t e s t i n g ,  and medical, s o c ia l ,  and educational 
fo llow -up.
The e f fe c t iv e n e s s  o f  the  program in  terms o f  a c tu a l  i d e n t i f i c a ­
t io n s  o f  hearing -im paired  in fa n ts  w i l l  n e c e s s a r i ly  have to  be 
eva lua ted  on a long-term  b a s i s .  The program as o u t l in e d  and implemented 
w i l l  be ev a lua ted  in  one year  by the  h o s p i t a l  a d m in is t ra t iv e  s t a f f s ,  
o b s te t r i c  p e rso n n e l,  the  involved  p e d ia t r ic ia n s  and c h i ld  care p h y s ic ia n s ,  
and the Department o f  Speech Pathology and Audiology a t  the  U n iv ers ity  
o f  Montana to  determine the  m erits  o f  i t s  c o n tin u a tio n .
I t  i s  p o s tu la te d  th a t  t h i s  program can be adapted in  o th e r  com­
m unities  even though they may lack t r a in e d  s t a f f  and s o p h is t ic a te d
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t e s t i n g  equipment in  one c e n tr a l  f a c i l i t y ,  and th a t  these  procedures 
can lead  to e a r ly  d iagnosis  and trea tm en t o f  la rg e r  numbers o f  hearing-  
impaired ch ild re n  than i s  now the  case.
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WESTERN MONTANA PEDIATRIC SOCIETY 
in  cooperation with the 
DEPARTMENT OF SPEECH PATHOLOGY AND AUDIOLOGY 
UNIVERSITY OF MONTANA
HEARING LOSS AT RISK CHECK LIST
Baby's Name____________________  F a th e r 's  o r  Guardian 's Name________
B irth  Date_______ Weight_______  Home Address________________________
M other's N a m e ______________  Physician____________________________
This check l i s t  may be completed by re fe ren ce  to  d i r e c t  observa­
t io n  o f  the  in fa n t  during h is  h o s p i ta l  s ta y  and by ro u tin e  exam up to  
th re e  (3) months o f  age.**
Any o f  the  fo llow ing observed con d it io n s :
a. Renal d iso rd e r s :  a lbum inuria , hem aturia , G.R. in fe c t io n
b. Endocrine d i s o r d e r s :
c . Heart d isease  symptoms:
d. Degenerative d iso rd e rs  o f  nervous system
e . Brain syndrome symptoms:
f . Other neuro log ic  d iso rd e rs :
g- U n c la s s if ie d :  (Such as acute o s te o m y e l i t i s ,  r e c u rre n t  
monia, pulmonary d ise a se ,  i n t e s t i n a l  a t r e s i a ,  u v e i t i s ,  
t i t i s ,  d e rm a t i t i s )
pneu-
paro-
2.**The baby 's  mother has been asked to  complete a r e la te d  check l i s t  
during her  s ta y  in  the h o s p i ta l .  A nurse has been resp o n s ib le  fo r  
completing another s e c t io n  o f the At Risk Check L i s t .  In sum­
m arizing the a v a i la b le  inform ation do you fe e l  t h a t  th i s  baby is  
At Risk fo r  Hearing Loss?
Yes No Comments:
3. I f  you,r answer to  the  above question  is  in  the  a f f i rm a t iv e ,  we 
would ap p rec ia te  your r e f e r r a l  o f  the  in fa n t  to  the  U n iv e rs ity  of 
Montana Speech and Hearing C lin ic  fo r  au d io lo g ica l  t e s t i n g  and follow - 
up. Any in form ation  ob ta ined  a t  t h i s  c l i n i c  w i l l  be forwarded to  
you immediately.
WESTERN MONTANA PEDIATRIC SOCIETY 
in  cooperation  with the 
DEPARTMENT OF SPEECH PATHOLOGY AND AUDIOLOGY 
UNIVERSITY OF MONTANA
HEARING LOSS HIGH RISK CHECK LIST
Baby's N a m e ______________ F a th e r 's  o r  G uardian 's  Name_______________
B ir th  Date Weight  Physician______ ____________________________
M other's Name______________  H osp ita l_______ __________________ _________
P ara ._______ Grav._________
Please complete the  fo llow ing check l i s t  by re fe ren ce  to  (1) M other's  
c h a r t ,  i f  a v a i la b le ,  (2) d i r e c t  observa tion  o f  i n f a n t ,  (3) i n f a n t ' s  
c h a r t .  A fte r  summarizing the  a v a i la b le  inform ation  do you f e e l  t h i s  
in fa n t  i s  High Risk fo r  hearing  loss?
 Yes  No
1. Did the mother take  any o to to x ic  drugs during pregnancy?
(Kanamycin, s trep tom ycin , d ihydrostreptom ycin , viomycin, neomycin, 
te rram ycin , q u in ine ,  thalidom ide, ch lo ro q u in e .)
2. Any b leed ing  in d ic a t in g  th re a te n e d  abo rtion  during pregnancy
3  ._____Toxemia o f  pregnancy--eclam psia and pre-eclam psia
4. Excessive r a d ia t io n  exposure during  pregnancy
5  ._____Rh in c o m p a t ib i l i ty
6  ._____Rh in c o m p a t ib i l i ty  w ith  r i s in g  a n t i - t i t e r s  during pregnancy
7. Concurrent m aternal toxoplasmosis
8. Concurrent m aternal m a ln u tr i t io n  s u f f i c i e n t  to  be o f c l i n i c a l  concern
9  ._____Concurrent m aternal anemia s u f f i c i e n t  to  be o f  c l i n i c a l  concern
10. Concurrent se r io u s  m aternal acute  in fe c t io n
11 ._____Maternal a lcoholism  or drug ad d ic t io n
12. Prelonged labor: Longer than 18 hours in  p rim ig rav ida ,  8 hours in
m ultig rav ida
13 ._____P r e c ip i t a t e  o r  u n co n tro lled  d e l iv e ry
14 ._____Maternal hemorrage, abrupto p la c e n ta ,  p la c e n ta  p rev ia
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Rupture o f  p la c e n ta l  membrane over 24 h r s .  du ra tion
Sepsis o r  o th e r  in fe c t io n  p resen t
T rac tion  on neck, high o r  mid-forceps d e l iv e ry ,  pro lapsed  cord, 
abnormal p re se n ta t io n ,  version  and e x tr a c t io n
G es ta tiona l age under 36 weeks o r  over 42 weeks 
Please in d ic a te  which____________________________
F eta l  d i s t r e s s ;  h e a r t  r a t e  su s ta in ed  a t  g r e a te r  than 160/min. 
o r  le s s  than 100/min. f o r  30 seconds; passage o f  meconium
R esp ira to ry  d i s t r e s s  syndrom
Apnea or Dyanosis. R esu sc ita t io n  req u ir in g  more than su c tio n in g  
only o r simple s t im u la t io n
O totoxic  drug used in  t r e a t in g  in fe c t io n  in  in fa n t
Jaund ice -hyperb il irub inem a: 15/mg/100 cc and over; a h i s to r y
o f  exchange t ra n s fu s io n s
Prolonged abnorm ality  o f  c e n tra l  nervous system, e .g .  convulsions
P a ra ly s is
Discordant twin (sm alle r  twin 25% or more l i g h t e r  and weighing 
le s s  than 2000 gms a t  b i r th )
Any o f  the fo llow ing observed co n d it io n s :  ( I t  i s  recognized th a t
many o f  th ese  w i l l  not be observed on the  newborn. P lease  under­
l in e  those which are  a p p l ic a b le . )
a. S k e le ta l  and c ra n ia l  d e fe c ts :  s k u l l  ab n o rm a lit ie s ,  sh o r t  neck, 
absent c l a v ic le s ,  dwarfism, malformations o f  e x tre m it ie s  and 
d i g i t a ,  c l e f t  l i p ,  c l e f t  p a la te  (overt o r  submucous), under­
developed m axillae  o r  mandible, f a c i a l  asymmetry ( inc lu d in g  
f a c ia l  p a r a l y s i s ) ,  e x te rn a l  ea r  a b n o rm a lit ie s ,  low h a i r l i n e ,  
f r a g i l e  bones a s so c ia te d  with b lue s c le ra e
b. Eye ab n o rm a lit ie s :  b l in d n e ss ,  c h o r i o r e t i n i t i s ,  r e t i n a l  and
corneal a b n o rm a lit ie s ,  o p t ic  a trophy , small sunken eyes, 
c a t a r a c t s ,  colobomata ( c l e f t s )  o f  e y e lid s  o r o f  i r i s ,  ocu la r  
pa lsy  or p a r a ly s i s ,  anti-m ongoloid s l a n t  o f  eyes, d is lo c a te d  
lenses
c. Pigmentary ab n o rm alit ie s :  unusually  l ig h t  sk in ,  absence o f  sk in
appendages, lack o f  pigment in  i r i s ,  s c le r a  and fundus, d i f f e r e n t  
co lored  i r i s e s ,  abnormal c a n th is ,  white fo re lo c k ,  wide roo t o f  
nose, wide se p a ra t io n  o f  eyes, clumps o f  pigment in  r e t i n a ,  
g en era lized  le n t ig in e s
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d. Associated ectodermal ab n o rm alit ie s :  any unusual cond ition  o f
h a i r ,  n a i l s ,  t e e th ,  sk in ;  abnormal lack o f  sw eating, oddly 
shaped nose
e. Metabolic d iso rd e r  symptoms: edema (around ey es ) ,  la rge  tongue,
cool dry sk in ,  h e rn ia s ,  muscle weakness, p ro g ress iv e  a ta x ia
f .  Other somatic d iso rd e r  symptoms: low -set e a r s ,  mental r e t a r d a ­
t io n ,  f a c ia l  c a p i l l a r y  hemangioma, p o lydac ty ly ,  s lop ing  f o r e ­
head, p o s te r io r  prominence o f  h e e l s ,  low b i r t h  w eight, f a i l u r e  
to  th r iv e
PLEASE SEND THIS CHECK LIST AND THE MOTHER'S QUESTIONNAIRE TO:
DEPARTMENT OF SPEECH PATHOLOGY AND AUDIOLOGY 
UNIVERSITY OF MONTANA 
MISSOULA 
MONTANA 59801
WESTERN MONTANA PEDIATRIC SOCIETY 
in cooperation with 
DEPARTMENT OF SPEECH PATHOLOGY AND AUDIOLOGY 
UNIVERSITY OF MONTANA
HOSPITAL SURVEY OF THE NEWBORN INFANT
Baby's Name_________________  Home Address___
B irth  Date P e d ia t r ic ia n
Mother's Name_______________  H ospital
We are  conducting a survey o f  a l l  the bab ies  born in  Missoula 
and t h e i r  paren ts  to  see how many in fa n ts  have hearing  lo sses  o r  a family 
h i s to r y  in d ic a t iv e  o f  p o s s ib le  hearing  problems. We would ap p rec ia te  
your help  in  t h i s  survey. I f  these  questions  cause you any concern, 
p lease  fe e l  f re e  to  consu lt  your physic ian  a t  any time. Your answers 
w i l l  help  us give your baby the b e s t  p o s s ib le  ca re .  P lease  r e a l i z e  
t h i s  inform ation i s  c o n f id e n t ia l  and w i l l  be kept in  the  p h y s ic ia n 's  
f i l e .  I f  used fo r  the purposes o f  the survey, the d a ta  w i l l  have no 
names a ttach ed . Answer the  questions  to  the b e s t  o f  your a b i l i t y .
I f  you d o n 't  know the  answer to  a q u es tio n ,  do no t leave i t  unanswered, 
bu t w r i te  "DON'T KNOW" in  the  b lank .
YES NO
1. Did you have any d ise a se s ,  i l l n e s s e s  o r in fe c t io n s
during your pregnancy? _____  _____
Accompanied by rash? _____  _____
Accompanied by fever? _____  _____
What were they? _____ ____________________________
2. What p r e s c r ip t io n  medications d id  you take during your 
pregnancy? Name below.
What medications d id  you take in  the 18 months preceding 
your pregnancy? Name below.
B ir th  co n tro l  p i l l s  
Others
4. What drugs o r  n a rc o t ic s  d id  you take in  the  18 months 
preceding your pregnancy?
5. What drugs or n a rc o t ic s  d id  you take during your 
pregnancy?
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6. Do any o f  your baby 's  r e l a t iv e s  have any in h e r i te d  d ise a se s ,  
such as d ia b e te s ,  cancer, asthma, o r  o thers?  Describe 
below.
What i s  t h e i r  r e la t io n s h ip  to  the  baby?_______________
YES NO
7. Do you have d iabe tes?  _________
8. Have you o r  the  baby 's  f a th e r  had any venereal 
d ise a se ,  such as s y p h i l i s ,  gonorrhea?
Which p a ren t?__________________
Was the d isease  t re a te d ?
9. Do you know anyone o f  th e  bab y 's  r e l a t iv e s
who c o u ld n 't  hear  w ell befo re  they were 50 
years  o f  age? Think hard  about a l l  o f  your 
family and the  f a t h e r ' s  fam ily .
What i s  t h e i r  r e la t io n s h ip  to  the  baby?________
How old i s  t h i s  person now?________ _____________
Was the hearing  lo ss  t re a te d ?
I f  so , how?_____________ _ _ ______________________
10. Is th e re  a blood r e la t io n s h ip  between you and the 
baby 's  fa th e r?
11. Did you have any excessive  r a d ia t io n  (such as x -ray)
exposure in  the 18 months preceding your 
pregnancy? __
I f  so ,  p lea se  e x p la in .  ___________________________
12. Have you had any blood t ra n s fu s io n s  p r io r  to  th i s
pregnancy?
13. Did you have any immunizations in  the  18 months p re ­
ceding your pregnancy? Describe below.
14. Have you even been add ic ted  to  alcohol o r drugs?
15. Have you ever had any unsuccessfu l pregnancies?
I f  y es ,  p lease  exp la in_________________________
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YES NO
16. Do you fo r  any reason f e e l  th e re  i s  a p o s s i b i l i t y
your c h i ld  may have o r  develop a hearing  loss?  _____
I f  yes ,  p lease  expla in
APPENDIX B
UNIVERSITY OF MONTANA 
DEPARTMENT OF SPEECH PATHOLOGY AND AUDIOLOGY
FILING PROCEDURES FOR INFANT AND EARLY CHILDHOOD 
AT RISK PROGRAM
1. H ospita ls  mail m other 's  and n u r s e 's  s e c t io n s  o f  the  check l i s t  
to  the Speech and Hearing C l in ic .
2. Secre tary  a t  c l i n i c  photocopies the  check l i s t s  and sends the 
d u p lic a te s  along with the  form to be completed by the  ph y s ic ian , 
to  the c h i l d 's  p e d ia t r ic ia n .
3. S ecre tary  gives the a u d io lo g is t  the  o r ig in a l  check l i s t s  to  
review fo r  a t  r i s k  in d ic a t io n s .
4. S ecre ta ry  types index card fo r  each in fa n t  inc lud ing  the  f o l ­
lowing in form ation : (example)
In f a n t 's  Name P e d ia t r ic ia n Date o f  B irth
SMITH, John (R)* Dr. Law 6/15/72
Out** In**
6/19/72 7/30/72
*"R" in d ic a te s  whether t h i s  in fa n t  i s  i n i t i a l l y  considered 
by the a u d io lo g is t  to  be At Risk.
**"OUT" r e f e r s  to  the  d a te  the  photocopied check l i s t s  on 
t h i s  p a r t i c u l a r  in fa n t  were m ailed to  the ph y s ic ian .
"IN" r e f e r s  to  the  date  the  p h y s ic ia n 's  s e c t io n  o f  the 
check l i s t  was rece ived  by the c l i n i c .
5. S ecre ta ry  f i l e s  above index card in  ch ro n o lo g ica lly -o rd e red  card 
f i l e .
6. S ecre tary  f i l e s  o r ig in a l  check l i s t s  in  " I n i t i a l  At Risk" o r 
" I n i t i a l  Non-At Risk" s e c t io n  o f  f i l e ,  according to  a u d io lo g i s t !s 
i n s t r u c t io n s .
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7. When p h y s ic ia n ’s s e c t io n  fo r  each in fa n t  i s  received  in  the 
c l i n i c ,  s e c re ta ry  does the  following:
(a) p u l l s  the  index card , and the o r ig in a l  check l i s t s
on th a t  in f a n t ,  which have been f i l e d  in  the  ’’I n i t i a l  
At Risk" o r  " I n i t i a l  Non-At Risk" s e c t io n  p rev io u s ly .
(b) s ta p le s  a l l  th re e  se c t io n s  o f  check l i s t  to g e th e r  
(p h y s ic ia n 's  form on o u ts id e ) ,  with the  index card 
on top o f  a l l .
(c) I f  phys ic ian  and a u d io lo g is t  agree on f in a l  d ec is io n ,  
f i l e  check l i s t s  with a ttach ed  index card  in  "Final 
At Risk" o r  "F inal Non-At Risk" s e c t io n .  Give o th e r  
check l i s t s  to  a u d io lo g is t .
8. The a u d io lo g is t  i s  req u ired  to  c a l l  the  i n f a n t ' s  phys ic ian  con­
cern ing  any discrepancy in  the  f in a l  d e c is io n s .  They to g e th e r  
reach an agreement w ith  re sp e c t  to  c a teg o r iz in g  the in fa n t  "a t  
r i s k "  o r  "n o n -a t  r i s k " .
9. Above i n f a n t ' s  check l i s t  f i l e d  ap p ro p r ia te ly .
10. S ecre tary  con tac ts  a l l  physic ians  who have no t re tu rn e d  t h e i r  
p o r tio n  o f  any i n f a n t ' s  check l i s t  by th re e  months a f t e r  the  
i n f a n t ' s  b i r t h  d a te .
11. A udio logist i s  re sp o n s ib le  fo r  examination and follow-up o f  
a t  r i s k  in f a n t .
12. F i le s  o f  a l l  a t  r i s k  in fa n ts  being t e s t e d  are  in te g ra te d  in to  
re g u la r  c l i n i c  f i l e s .
APPENDIX C
U niversity of DHHonfana 
(THIIissoula, BTfionfana 59801 
(406 ) 243-0211
TO: WESTERN MONTANA PEDIATRIC SOCIETY, ST. PATRICK'S HOSPITAL,
COMMUNITY HOSPITAL
FROM: DEPARTMENT OF SPEECH PATHOLOGY AND AUDIOLOGY, UNIVERSITY
OF MONTANA
DATE:
Please cons ide r  t h i s  s ta tem ent a commitment o f  our time and 
i n t e r e s t  by allow ing Mrs. Lee Shidfeler to  develop a High Risk Program 
with the  p e d ia t r i c i a n s ,  n u rse s ,  and s t a f f  o f  Community and S t.  P a t r i c k 's  
h o s p i t a l s .  We are  p lanning  to  engage in  a long range p r o je c t ,  and i t  i s  
f u l ly  understood th a t  Mrs. S h id e le r  w i l l  be involved only in  the  i n i t i a l  
s tages  o f  the program. At the  end o f  the  i n i t i a l  s tag e  i t  i s  in tended  
th a t  the worth o f  the  p ro je c t  be reviewed by the  p h y s ic ia n s ,  nu rs ing  
s t a f f ,  and h o s p i ta l  personnel.  I f  the  p ro je c t  i s  judged worthwhile, i t  
i s  a n t ic ip a te d  th a t  the program w i l l  con tinue , su b jec t  to  y e a r ly  review, 
u n t i l  such time as the  p h y s ic ia n s ,  nursing  s t a f f  and ad m in is tra t iv e  
personnel fe e l  i t  i s  no longer ap p ro p ria te .  I t  i s  understood th a t  th i s  
department w i l l  compile the records as in d ic a te d  in  Mrs. S h id e le r 's  
p roposa l.  We w i l l  do the  necessary  au d io lo g ica l  t e s t i n g  fo r  th ese  High 
Risk in fa n ts  when app ro p ria te  and w i l l  be in t im a te ly  involved in  the 
s o c ia l ,  ed u ca t io n a l ,  and h a b i l i t a t i v e  p lann ing . We a lso  recognize our 
o b l ig a t io n  to  compile and re p o rt  the  d a ta  p e r io d ic a l ly .  The d a ta  w i l l  
be used fo r  assessment o f  the  High Risk r e g i s t e r  in  t h i s  community and 
fo r  the p ro v is io n  o f  b e t t e r  medical and h a b i l i t a t i v e  care o f  the in fa n t .  
The inform ation  w i l l  be he ld  c o n f id e n t ia l  in  a l l  cases .
Signed: 
T i t l e :_ 
D ate : _
cc: Dept, o f  Speech Pathology and
Audiology
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